A remarkable deal of social research is based on data collected through the use of Likerttype scales. The optimal number of response categories in Likert-type scales has been subject to an academic debate for years. This article studies the differences between 5-and 7-point Likert-type scales using the SERVPERF Scale, which was developed by Cronin and Taylor in 1992, as the measuring instrument. A pretest-posttest control group experimental design was used to test whether the differently pointed response categories lead to any statistical differences in data characteristics, dimensional structure of the scale and data fit. Results do not show any statistically significant differences in terms of normality and reliability whereas different dimensional structures are achieved for the 5-and 7-point scale formats of SERVPERF using Exploratory Factor Analysis. ANCOVA results reveal that the number of response categories is not affective on the participants' evaluations of SERVPERF. The results of confirmatory factor analysis show that the best fit is achieved for the 7-point SERVPERF. 
Introduction
In social research, rating scales are among the most widely used instruments that are used to measure respondents' perceptions, attitudes, opinions and/or evaluations. One of the major design-related issues that the researchers face during measurement is the number of response categories to be offered in the scale 1 . As known from literature, the number of response categories in a scale is one of the scale characteristics that are affective on the way people respond to such scales 2 .
In current research studies, most of the rating scales that include the Likert-type scales comprise of either 5-or 7-point response categories 3 . Likewise, there are a number of textbooks on the subject that portray 5-or 7-point formats as the most common scale formats besides the 10-or 11-point scales which are also frequently used 4 .
For years, there is an ongoing debate on the optimal number of response categories in a 3 scale 5 . The aim of this study is to provide insights on the issue of determining the optimal number of response categories in a scale by investigating the differences between two sets of data using different category formats of SERVPERF (one set 5-point; the other set 7-point Likert-type scales) developed by Cronin and Taylor in 1992 6 . The two sets of data are assessed and compared in terms of data characteristics, dimensional structure of the scale and also fit of data. In this study, the impact of the number of response categories on participants' evaluations of SERVPERF is examined using a pretest-posttest control group experimental design where the number of scale points is manipulated between the two measures.
Literature Review
There is a wide range of research on the effects of variations in rating scale formats including differences in the number of response categories 7 . A noteworthy amount of research is based on the effects of the number of response categories on reliability 8 whereas another group of studies have investigated the effects of the number of response categories on validity along with reliability 9 . In addition, some studies have focused on the changes in the shape of data (skewness and kurtosis) when different scale formats are used 10 .There are also a few studies that examine the relationship between the number of 5 C.C. Preston and A.M.Colman, (2000) , p.2. 6 J.J.Jr. Cronin and A.S.Taylor, (1992) , Measuring Service Quality: A Reexamination and an Extension. Journal of Marketing, 56(3), 243-253. 7 C.C. A.M.Colman, 2000, p.6. 8 A.W. Bendig, (1953) . The Reliability of Self-ratings as a Function of the Amount of Verbal Anchoring and the Number of Categories on The Scale. The Journal of Applied Psychology, 37, 38-41.; A.W. Bendig, (1954) , Reliability and The Number of Rating Scale Categories. The Journal of Applied Psychology, 38, 38-40.; G. Brown, R.E. Wilding and R.L. Coulter, (1991) . Customer Evaluation of Retail Salespeople Using the SOCO Scale: A Replication Extension and Application. Science, 9, 347-351.; D.V. Cicchetti, D. Showalter and P.J. Tyrer, (1985) . The Effect of Number of Rating Scale Categories on Levels of Inter-rater Reliability: A Monte-Carlo Investigation. Applied Psychological Measurement, 9, 31-36.; E.P.Cox, (1980 Psychology, 7, 456-461.; L.J.Weng, (2004) . Impact of the Number of Response Categories and Anchor Labels on Coefficient Alpha and Test-retest Reliability. Educational and Psychological Measurement, 64(6), 956-972 9 L.Chang, (1994) . A Psychometric Evaluation of Four-point and Six-point Likert-type Scales in Relation to Reliability and Validity. Applied Psychological Measurement, 18, 205-215.; M.S. Matell and J. Jacoby, (1971 Although there are studies suggesting that the maximum amount of information is obtained by using response categories of 20-points or over 13 , researchers of other studies have stated that only marginal additional information is gained by increasing the number of response categories to more than seven 14 . In his comprehensive study Cox 15 , mentions that there is no single optimal scale width that is appropriate for all circumstances but nevertheless the optimal scale width is generally between 5-to 9-points.
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Regarding the optimal number of response categories in a scale, there are four major criteria that may be taken into account: discriminability, transmitted information, reliability and response accuracy 16 . According to these criteria, a scale with optimal number of categories provides the optimum discrimination and is capable of transmitting most of the information available from the respondents while showing high reliability scores and response accuracies 17 .
Distinct from the research investigating the effects of response categories on the abovementioned issues, Viswanathan, Sudman & Johnson 18 argue the use of the number of response categories that are meaningful to respondents rather than trying to maximize the discrimination power. Their findings show that although the number of response categories in a scale influences the responses to a scale by eliciting finer discriminations when the number of response categories increase, the number of meaningful categories for an attribute also influences attribute ratings 19 .
In their study, Weathers et al. examine the effects of the respondent characteristics as well as the effects of the number of scale points on reliability and response accuracy and the mediating role of the status quo heuristic (SQH) 20 . Regarding the number of scale points, their results show that as the number of response categories increases, the complexity of the choice task also increases leading to deterioration in response accuracy.
In another study, the authors investigate the effects of labeling used pertaining to response categories and the number of scale points on response styles 21 . According to their results, Net Acquiescence Response Style (NARS) was found to be higher whereas Extreme Response Style (ERS) and Misresponse to Reversed Items (MR) scores were lower in conditions where all response categories were labeled. Regarding the number of scale points, their results showed that the 7-point scales where labels are used only at the extremes (which are the most widely used scale types in marketing studies) increases the level of MR compared to 5-point scales where labels are used only at the extremes.
In this study the impact of the number of response categories on participants' evaluations of the scale is examined using a pretest-posttest control group experimental design where the number of scale points is manipulated (5-and 7-point Likert-type scales) between the two measures. In order to be able to make such a comparison a well-known and highly reliable and valid scale, SERVPERF, has been selected as the instrument in the experimental design.
The SERVPERF scale developed by Cronin and Taylor in 1992 is one of the most widely known and used scales used for measuring service quality. SERVPERF is a version of SERVQUAL in which the expectation component is discarded and only the performance component and comprises of 5 dimensions: tangibility, reliability, responsiveness, assurance and empathy 22 . As it is based on the "performance only" perspective, it operationalizes service quality as customers' evaluations of the service encounter 23 . There are empirical studies that evaluate the validity, reliability and methodological soundness of service quality scales and present evidence of the superiority of SERVPERF when compared to other quality measurement scales 24 . The performance of SERVPERF was validated in several studies, a number of which are in the fast food industry 25 .
Based on previous literature discussed above concerning the optimal number of response categories in rating scales, it is expected that the change in the number of response 6 categories in SERVPERF will lead to a change in data characteristics, dimensional structure of the scale and data fit. Thus, the following hypotheses have been developed:
H1:
Exposure to different number of scale response categories (5-point vs. 7-point) will result in statistically significant differences in data characteristics between the experimental and control groups' evaluations of SERVPERF.
H2:
Exposure to different number of scale response categories (5-point vs. 7-point) will result in statistically significant differences between the experimental and control groups' evaluations of SERVPERF assuming that these groups do not show any statistically significant differences in their pretest evaluations.
H3:
Exposure to different number of scale response categories (5-point vs. 7-point) will result in differences in the dimensional structure of SERVPERF between the experimental and control groups' evaluations of SERVPERF.
H4:
An increase in the number of scale response categories (from 5-point to 7-point) will result in a better fit of data.
Methodology
In order to evaluate the differences regarding 5-and 7-point Likert-type scales, the research process of this study begins with a pre-test. As part of the main study, the data collected from the experimental and control groups in both measures were analyzed and compared in terms of means, standard deviations, alpha and test -retest reliability coefficients, dimensional structure and normality. Additionally, Analysis of Covariance (ANCOVA) was conducted in order to determine the impact of the number of response categories on participants' evaluations of SERVPERF. Eventually, Exploratory Factor Analysis (EFA) was used to examine the dimensional structure of SERVPERF for the two groups and Confirmatory Factor Analysis (CFA) was conducted in order to assess which version of SERVPERF (5-or 7-point) scale fit the data better.
Instrument.
SERVPERF was selected as the measurement instrument in this study. The 22 items of SERVPERF were translated into Turkish and back translated into English by a linguistic expert. Endpoint-only labeling at the extremes of the scale was applied in both 5-and 7-point Likert-type scales of SERVPERF used in this study (1=Strongly Disagree, 5/7=Strongly Agree).
Pre-Test.
A pre-test was undertaken with 45 undergraduate business students at the Faculty of Political Sciences, Istanbul University in order to determine the fast food restaurant to 7 be evaluated by the participants in the main study. For the pre-test a questionnaire with an open ended question (Which are your favorite fast food restaurants that you most frequently visit -at least once in a three month period?) was administered in class. The results revealed that the fast food restaurants that the students visited most frequently were Simit Sarayı, Burger King, Mc Donald's and KFC respectively. As a result of the pre-test, although Simit Sarayı was the most frequently visited fast food restaurant, Burger King was selected and used in the main study as it is a global brand providing standardized service in all of its restaurants.
Participants, Design and Procedures.
The study was conducted on 151 undergraduate business students at the Faculty of Political Sciences, Istanbul University. Among the total number of participants (N=151), the majority was found to be males (55%) who are freshmen (45.4%). 17.3% of the total sample were sophomores whereas 37.3% were juniors. As for Burger King Restaurant visiting behavior, 8% of the sample visited Burger King Restaurants at least once a week. 10.7% of the participants mentioned that they visited Burger King Restaurants twice a month whereas 41.3% had a visiting frequency of once a month. The rest of the sample (40%) visited Burger King Restaurants once in three months.
As a pretest-posttest control group experimental design was applied for the research, from the total number of students in the sample subjects were randomly assigned to two test units: the experimental group (N=78) and the control group (N=73). Both groups were administered a 5-point scale format of SERVPERF at the pre-treatment measurement. All participants were required to write their names and student id numbers on the surveys to be used later in the post-treatment measure. The number of response categories used in the scale was included in the study as the independent variable manipulated. In the post-treatment measurement, the experimental group was exposed to treatment and was administered the 7-point scale format of SERVPERF whereas the control group was administered the 5-point scale format of SERVPERF. The experimental design used in the study may be symbolized as:
EG: R O₁ X O₂ CG: R O₃ O₄
As internal validity is "the basic minimum that must be present in an experiment before any conclusion about treatment effects" 26 , a number of precautions were taken during the design of the experiment in order to avoid extraneous variables that could violate the internal validity. First of all, the participants were randomly assigned to the two test units: the experimental and the control groups. None of the participants were informed about the aim of the study or the experimental design before the measurements. Although Simit Sarayı was rated as the most frequently visited fast food restaurant followed by Burger King in the pre-tests, Burger King was selected as the brand to be evaluated in terms of service quality criteria as it is a global brand and provides standardized service in all of 8 its restaurants. Only those students who visited Burger King Restaurants at least once in a three month period were included in the study. The surveys were administered only to the freshman, sophomore and junior students and not to senior students as at the time of the study, senior students were taking a lesson on marketing research and the scale types and experimental designs were among the topics discussed in class lectures. Senior students were not included in the study in order to avoid the maturation and selection bias effects. A time period of 4 weeks was allowed between the two measures (pre and post-treatment) as to set a precaution to history, maturation and interactive testing effects. A face to face survey method was applied in both measures in order to avoid instrumentation effects.
Findings and Discussion
Rescaling.
In order to be able to compare the two scale formats (5-and 7-point Likert-type) used in this study the data was rescaled. The rescaling method used by Dawes was adapted in this study 27 . According to the mentioned method, the 5-point scale end points of SERVPERF were anchored to the end points of the 7-point scale and also the mid-point of the 5-point scale was anchored to the 7-point scale. In other words, in order to rescale the 5-point version of SERVPERF to 7-points, 1 remained as 1; 5 was rescaled to 7 and the mid-point of 3 was anchored to 4 (the mid-point of the 7-point scale); the remaining scale values "were inserted at equal numerical intervals" 28 . Hence, the 5-point scale was rescaled as 1→1; 2→2,5; 3→4; 4→5,5; 5→7.
Data Characteristics According to Scale Formats.
Data characteristics regarding the means, standard deviations, alpha coefficients and test -retest reliability coefficients for both measures at the pre-and post-treatment for the two test units (experimental and control groups) are provided in Table 1 .
Internal Structure.
Test-retest reliability was assessed by Pearson's correlation between scores of the same scale from two testing sessions 29 . The overall mean scores obtained from the 5-and 7-point scale formats of SERVPERF were used for analysis. As may be seen in Table 1 , the lowest mean score is achieved for the 7-point SERVPERF used in the post-treatment measurement. Regarding the standard deviations, the highest score is calculated for the 7-point SERVPERF indicating greater individual variation on the scale among students 30 . These findings show some similarity to the findings of Weng as his research revealed an increase in the means and standard deviations when the number of response categories was increased. However, in this research the lowest mean was obtained for the post-treatment 7-point case.
Paired sample t-tests were used to compare the means between the correlated samples of the two test units. The results for the experimental group reveal that the mean scores from the two administrations of the SERVPERF show statistically significant differences [t(76) = 3.222; p<0.05; r=0.34] showing a medium effect size 31 whereas the scale means do not show statistically significant differences for the control group between the preand post-treatment measures [t(71) = 0.013; p>0.05]. Additionally, the results of the independent samples t-tests do not show any statistically significant differences between the experimental and the control groups regarding their evaluations of SERVPERF before the treatment (pre-treatment where 5-point scales were used for both groups). However, regarding the experimental and control groups, differences were found between the posttest results between the two groups [t₍149₍ = -2.177; p<0.05; r=0.18] showing a small effect size. Hence, no differences were found between the 5-point versions of SERVPERF, but statistical differences were found between the 5-point and 7-point versions of SERVPERF. Assessing these results which reveal that statistically significant differences exist only for the experimental group, it may be said that the number of response categories have a statistical significant effect on the evaluations of the participants of SERVPERF.
All items in both 5-and 7-point scale formats were found to be meeting the 0.40 criterion for item-total correlation 32 . As seen from Table 1 , the reliability coefficients are all relatively high. In order to test for statistically significant differences between more than two related alpha coefficients Feldt's test (for samples greater than 99) and Fisher Bonett tests (for samples less than 100) are used 33 . In this study, although the sample sizes are 77 and 73 for the experimental group and control groups respectively, both of the tests (Feldt's test and Fisher Bonett test) were used. The results show that, none of the differences between the alpha coefficients were statistically significant of the experimental post-test group has yielded the highest coefficient α value among the coefficient measurements.
As internal consistency reliability considers the degree of interrelatedness among individual items, in order to examine the stability of scale scores across occasions it is recommended that test-retest reliability is assessed 34 . Taking into consideration that the evaluation of internal consistency reliability alone is often referred to be inadequate, the effect of scale format on test-retest reliability in addition to internal consistency was assessed 35 . As may be seen in Table 1 , the scores of each measurement were correlated and the coefficients of stability for both test units were above the threshold level of 0.50 36 .
Fisher's r-to-z transformation test was used to see if the two correlations were significantly different from each other 37 . The difference between the test-retest reliability coefficients of the experimental and the control groups was found to be statistically non-significant (z=.45, p>.05). The higher test-retest reliability score is derived from the experimental group where the scale format was changed from a 5-point Likert-type to a 7-point Likerttype scale. Although no statistical difference exists taking into consideration the reliability scores, the findings suggest that the use of more response categories may be said to have an incremental increase on the reliability of SERVPERF. These findings seem to confirm the findings of Preston and Colman which reveal that although the reliability coefficients do not show statistically significant differences for the different response categories, the most reliable scores are derived from scales with 7-, 8-, 9-, or 10-response categories as compared to 2-, 3-and 4-point categories. The results are also in parallel with the findings of Symond and Cicchetti et al., which state that there is an increase in the reliability scores correlatively with the increase in the number of response categories in the scale 38 .
Normality.
Normality was assessed using skewness and kurtosis analysis, Kolmogorov-Smirnov (KS) and Shapiro-Wilk tests. Variates having skewness and kurtosis values that are close to zero imply a closer approach to normality 39 . Although there are no clear cut guidelines for interpreting measures of skewness and kurtosis, in most research, data is considered to be approximately normal in shape if the skewness and kurtosis values are found to be between -1.0 to +1.0 40 . The skewness values regarding the overall mean scores for both the experimental and control groups regarding the pre-and post-treatment measures were examined. Results for the experimental group showed that both 5-and 7-point scale formats produced negative skewness scores (Pre-treatment ) within the -1.0 threshold indicating a relatively normal distribution. For the control group ) the pre-treatment measurement produced negative skewness scores, whereas post-treatment measures produced positive skewness scores. Although the signs are different for the pre-and post-treatment cases, since the values are within the -1.0 to +1.0 range, this indicates that the data of the control group shows a relatively normal distribution.
Regarding kurtosis values, for the experiment group a negative kurtosis value was achieved for the pre-treatment case and a positive kurtosis value was achieved for the post-treatment case (EG: Pre-treatment . For the control group a positive kurtosis value was achieved for the pre-treatment case and a negative kurtosis value was achieved for the post-treatment case . However, as the kurtosis values are within the -1.0 to +1.0 range, this indicates that the data of the control group shows a relatively normal distribution.
As may be seen from these results, although there are some minor differences between the skewness and kurtosis values concerning the pre-treatment and post-treatment measures for the experiment and control groups for both cases the data show normal distribution. For that reason, it could be said that the change in the number of response categories in SERVPERF do not cause a significant change in the normality of distribution. The results for the KS and SW tests that were used to conduct formal statistical assessment of normality are given in Table 2 . As seen in Table 2 , for both experiment and control groups, the results of the KS and SW tests are mostly insignificant (p > 0.05) indicating that the distributions for most of the measures are normal (except for the KS score of post treatment in the control group; and SW score of post treatment of the experimental group). Therefore it may be said that, the change in the number of response categories of SERVPERF leads to a minor change in the shape of the distribution, hence normal distribution. The results are similar to the findings of the study conducted by Doğan, Özkara, Yılmaz & Torlak in which the 5-, 7-and 11-point versions of three different scales were compared in terms of data characteristics where no differences were found in the shape of the distribution 41 .
Taking into consideration the above given information, as there are almost no statistically significant differences for internal structure and normality tests between the 5-and 7-point scales, H1 is rejected.
The impact of the number of response categories on the participants' evaluations of SERVPERF.
Much of the rationale for the hypothesis of the covariance analysis has been developed in the previous sections. Based on previous literature discussed above concerning the optimal number of response categories in rating scales, it is expected that the change in the number of response categories in SERVPERF will lead to a change in the respondents' rating scores.
For the analysis of the data using pretest-posttest experimental designs, a variety of statistical methods can be applied. Among these methods, the most commonly used ones are Analysis of Variance (ANOVA) on the gain scores, ANOVA on residual scores, repeated measures ANOVA and Analysis of Covariance (ANCOVA) 42 . The choice for the best approach has created a debate in literature as each of these approaches hold both certain advantages and disadvantages 43 . ANCOVA is generally applied in pretestposttest experimental designs with control groups to investigate whether there is a statistically significant difference between the posttest measures of the two groups. The use of ANCOVA reduces the within group error variance 44 . Besides, it helps with the elimination of confounds as it removes the bias of these "uncontrolled" variables that vary systematically with the experiment manipulation and allows the researcher to assess more accurately the effect of the independent variable Field, 2012 , Discovering Statistics Using IBM SPSS Statistics. Fourth Edition, London: Sage Publications, p.364. 45 A. Field. (2012 determining the group differences by taking into account individual differences on the covariate measure 46 , for this study ANCOVA was used.
As mentioned in the literature part previously, the covariate in many studies is set up to be an indication of each participant's status on the dependent variable at the beginning of the experiment. In this study, in order to free the experiment from any potentially biasing effects of individual factors, the pretest scores of the participants are included as a covariate in the gathering and analysis of the data.
Before carrying out the main ANCOVA analysis evaluations of normality, homogeneity of variance, linearity and homogeneity of regression slopes were made in order to meet the assumptions needed prior to conducting ANCOVA
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. The Kolmogorov-Smirnov test results show that the data is distributed normally (sig=0.457, p>0.05). The results of the Levene's test were found to be significant (p=0.115, F=2,518, p>0.05) and the variance ratio for the data was calculated as 1.49 which is below 2 indicating that the group variances are equal. The assumption of homogeneity of regression slopes between the dependent variable and the covariate assumption was not violated (sig=0.478, p>0.05) and the assumption of linearity of relationship between the pre-and post-treatment measures was met. In order to conduct ANCOVA, it is recommended that the independent variable should not affect the covariate variable 48 . In other words, the covariate and the treatment effects should be independent. In this study as the data on the covariate variable is collected before the treatment is applied, this assumption is clearly met. As may be seen from . The highest total variance explained was achieved for the post treatment measurement of the control group (72.086%) whereas the lowest was achieved pre-test of the control group (65.081%). The results reveal that the dimensional structure of SERVPERF shows differences for both the experimental and control groups and pre-and post-treatments. As the dimensional structure of SERVPERF show differences for all of the cases H3 is accepted.
Regarding the results of EFA, it could be seen that the factorial structure of all of the groups show differences (varying from 5 factor results to 7 factor results). Keeping in mind that the original SERVPERF model comprises of 5 dimensions and in order to be able to make comparisons, before proceeding to CFA, for all groups the factorial structures were anchored to the original 5 factors. To be able to assess which version of SERVPERF (5 point or 7 point) scale better fits the data, both the pre-treatment and post-treatment results of the experimental and the control groups were subjected to CFA in Lisrel 8.72 using Maximum Likelihood Estimation As seen from Table 4 , when the four models are evaluated and compared by examining the values of the goodness-of-fit indexes, the best fit is achieved for the post-treatment application of the SERVPERF for the experimental group where a 7-point Likert-type scale was used 50 . The results of CFA provides evidence that using a 7-point response category version of SERVPERF shows a better fit when compared to the 5-point type, taking into consideration the sample used in this study. Thus H4 is accepted.
Conclusion
This study is based on a pretest-posttest control group experimental design to test whether the differently pointed (i.e. 5-point vs. 7-point) response categories used in a scale lead to any statistical differences in the data characteristics regarding internal structure, normality; dimensional structure of SERVPERF; and goodness of fit analysis. Using the 5-point and 7-point versions of SERVPERF, although no statistically significant differences were spotted in terms of alpha and test-retest coefficients; a minor increase in the reliability scores was achieved as the response categories in the scale increased. According to the results of the study, the increase in the number of response categories did not lead to any changes in internal structures and normality scores. Additionally ANCOVA resulted in no statistically significant differences taking into consideration the varying number of response categories (5-and 7-point scales) on the participants' evaluations of SERVPERF.
The dimensional structure of SERVPERF showed differences between the 5-and 7-point scale formats. Also, the goodness-of-fit indexes regarding the data showed that the best fit was achieved for the 7-point scale version of SERVPERF.
In summary, the results of the analyses show that for the sample used in this study, although some minor differences were spotted in data characteristics, no statistically significant differences existed regarding the 5-and 7-point versions of SERVPERF considering internal structure, normality and differences in means. Additionally, although the dimensional structures of the scale and goodness of fit values show differences for the 5-and 7-point versions of SERVPERF these differences are only minor and hence do not provide adequate evidence that significant differences exist between the 5-and 7-point scales.
Limitations and Future Research
As with all studies, this study also has some limitations. This study has only focused on Likert-type items. Future research might also examine the effects of the number of response categories in other scale formats such as semantic differentials. The findings reported in this research are based on the results of ratings of the service quality of a certain brand of fast food restaurant (Burger King). Further research may be conducted for other fast food brands and in other settings. Besides, the findings can be further extended by using measurement instruments other than SERVPERF and by investigating participant related differences based on cultural and demographic characteristics. Furthermore, in this study only two formats of Likert-type scales (5-and 7-points) are included. Although 5-point and 7-point scale formats are "by far the most common" 51 , other scale formats are also used. Therefore, scales with varying number of response categories may be added in future research. Another limitation is the sample that is made up of only students. The study may be repeated on samples other than students. In addition to the number of response categories, the effects of different levels of labeling may also be examined in future research. Although the goodness of fit statistics regarding the models achieved for the two varying scale formats provide evidence that the 7-point format shows better fit of data, further analysis may be conducted to further validate the strength of the 7-point scales as compared to 5-point scales. While this study has some limitations and the results cannot be generalized concerning the effects of the number of response categories, the findings of this study may provide implications for further research on the subject and to practitioners.
